F our-dimensional (4D) velocity mapping technology is used here to evaluate blood flow patterns associated with an incidentally noted, non-hemodynamically significant pseudocoarctation of the proximal descending thoracic aorta in a healthy volunteer (Figure) . The 4D phase-contrast magnetic resonance (MR) velocity mapping using timeresolved, cardiac-gated 3-dimensional (3D) velocity data allows for visualization of complex multidimensional blood flow with complete spatial and temporal registration of the region of interest. Four-dimensional velocity mapping is a reliable technique for the analysis and visualization of normal and pathological blood flow features throughout the thoracic aorta. The 4D nature of the data set affords a variety of post-processing options. One visualization technique that has been developed for interpretation of 4D MR data sets is referred to as streamlines. These imaginary lines are aligned with local vector fields and represent the flow field at any given moment throughout the cardiac cycle. Streamlines originate from points on a 2-dimensional grid plane that is arbitrarily positioned within the imaging volume.
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Additional Information Regarding Methods
MRI data acquisition consisted of a radio-frequencyspoiled gradient echo sequence with velocity-encoding along all 3 spatial directions. Measurements were respiratory compensated and retrospectively gated to the ECG cycle to generate a CINE series of 3-dimensional data sets. Measurement parameters were TEϭ2.04 ms, TRϭ4.97 ms, vencϭ200 cm/s, FOVϭ(320ϫ240) mm 2 , slab thickness ϭ83.2 mm, matrixϭ(256ϫ144ϫ32), spatial resolutionϭ (1.25ϫ1.67ϫ2.60) mm 3 , T Res ϭ79.6 ms, total acquisition time ϭ17.8 minutes.
A 4D velocity mapping study of a healthy, middle-aged volunteer. A, 3D contrast-enhanced magnetic resonance angiography prescribed in the oblique-sagittal orientation, demonstrating ectasia of thoracic aortic arch with a pseudocoarctation pattern. The remainder of the aortic contours are smooth, without evidence for regional stenosis or dilatation. A normal anatomic variant bovine arch, with the left common carotid artery arising from the brachiocephalic artery, is incidentally visualized. B, Streamlines, released from a 2-dimensional grid plane at the level of the ascending aorta, demonstrate the 3D magnitude of the local systolic blood flow. The 3D streamlines reflect the instantaneous velocity vector field in a given systolic time frame through the thoracic aorta. A prominent vortical flow pattern is demonstrated distal to the pseudocoarctation (arrow). Considerable variation in the magnitude of local blood flow velocities and regions of high flow is identified by the wide range of color-coding of the streamlines in the proximal descending thoracic aorta. C, Normal 4D flow study with similar streamline analysis for comparison.
